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IMPORTANCE Although cognitive behavioral therapy (CBT) represents the criterion standard
for treatment of binge eating disorder (BED), most individuals do not have access to this
specialized treatment.

OBJECTIVE To evaluate the efficacy of internet-based guided self-help (GSH-I) compared with
traditional, individual face-to-face CBT.

DESIGN, SETTING, AND PARTICIPANTS The Internet and Binge Eating Disorder (INTERBED)
study is a prospective, multicenter, randomized, noninferiority clinical trial (treatment
duration, 4 months; follow-ups, 6 months and 1.5 years). A volunteer sample of 178 adult
outpatients with full or subsyndromal BED were recruited from 7 university-based outpatient
clinics from August 1, 2010, through December 31, 2011; final follow-up assessment was in
April 2014. Data analysis was performed from November 30, 2014, to May 27, 2015.

INTERVENTIONS Participants received 20 individual face-to-face CBT sessions of 50 minutes
each or sequentially completed 11 internet modules and had weekly email contacts.

MAIN OUTCOMES AND MEASURES The primary outcome was the difference in the number of
days with objective binge eating episodes (OBEs) during the previous 28 days between
baseline and end of treatment. Secondary outcomes included OBEs at follow-ups, eating
disorder and general psychopathologic findings, body mass index, and quality of life.

RESULTS A total of 586 patients were screened, 178 were randomized, and 169 had at least
one postbaseline assessment and constituted the modified intention-to-treat analysis group
(mean [SD] age, 43.2 [12.3] years; 148 [87.6%] female); the 1.5-year follow-up was available in
116 patients. The confirmatory analysis using the per-protocol sample (n = 153) failed to show
noninferiority of GSH-I (adjusted effect, 1.47; 95% CI, −0.01 to 2.91; P = .05). Using the
modified intention-to-treat sample, GSH-I was inferior to CBT in reducing OBE days at the
end of treatment (adjusted effect, 1.63; 95% CI, 0.17-3.05; P = .03). Exploratory longitudinal
analyses also showed the superiority of CBT over GSH-I by the 6-month (adjusted effect,
0.36; 95% CI, 0.23-0.55; P < .001) but not the 1.5-year follow-up (adjusted effect, 0.91; 95%
CI, 0.54-1.50; P = .70). Reductions in eating disorder psychopathologic findings were
significantly higher in the CBT group than in the GSH-I group at 6-month follow-up (adjusted
effect, −0.4; 95% CI, −0.68 to −0.13; P = .005). No group differences were found for body
mass index, general psychopathologic findings, and quality of life.

CONCLUSIONS AND RELEVANCE Face-to-face CBT leads to quicker and greater reductions in
the number of OBE days, abstinence rates, and eating disorder psychopathologic findings
and may be a better initial treatment option than GSH-I. Internet-based guided self-help
remains a viable, slower-acting, low-threshold treatment alternative compared with CBT for
adults with BED.
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O n the basis of extensive research supporting the clini-
cal validity of binge eating disorder (BED), BED has
been included in DSM-5 as a distinct eating disorder

diagnosis.1 Binge eating disorder is defined by recurrent ob-
jective binge eating (OBE) episodes that occur in the absence
of inappropriate weight control behaviors. Binge eating dis-
order is the most common eating disorder, with a worldwide
mean lifetime prevalence rate of 1.9%.2 The prevalence esti-
mates substantially increase among individuals with obesity.
In contrast to other eating disorders, the sex ratio for BED
is less skewed. However, women are more often affected,
with an odds ratio of 2.4.2 No ethnic or racial group is
overrepresented.3 Binge eating disorder is associated with a sig-
nificantly elevated risk of psychiatric and medical comorbid-
ity and psychosocial impairment.2,4 Of importance, patients
with subthreshold DSM-IV BED do not differ with regard to
demographic characteristics, body mass index (BMI) (calcu-
lated as weight in kilograms divided by height in meters
squared), and a wide range of eating disorder and general psy-
chopathologic findings from individuals with full-syndrome
BED.5 Binge eating disorder is associated with increases in
health care use and costs.3,6

Cognitive behavioral therapy (CBT) is the most well-
established treatment of BED, significantly reducing binge eat-
ing and associated eating-related and general psychopatho-
logic findings.4,7,8 Abstinence from binge eating can be achieved
in approximately 50% to 60% of patients at the end of
treatment4 and maintained during long-term follow-up.9 Psy-
chological treatment approaches have generally not resulted
in weight loss, although successfully eliminating binge eat-
ing might protect against future weight gain.10

Although CBT is considered to be the criterion standard
treatment of BED,11 this intervention is not offered areawide,
leading to delayed delivery of adequate treatment. An alter-
native to traditional face-to-face CBT and a potential means
to disseminate adequate treatment is structured self-help. In
a review12 on manualized self-help interventions in eating dis-
orders, randomized clinical trials including patients with BED
were also included. So far, only a few randomized clinical trials
of patients with BED have evaluated manualized self-help
interventions.12 Most trials used book-based self-help, 1 study13

used a CD-ROM–based self-help intervention, and 1 study14

used an internet-based self-help intervention. Overall, spe-
cialist guidance improved adherence and outcomes com-
pared with unguided interventions. Patients using self-help
modalities did better than untreated control individuals in im-
proving binge eating days and eating disorder psychopatho-
logic findings and in achieving abstinence of binge eating. In
the study14 that used an internet-based self-help interven-
tion, 74 adults with full or subsyndromal BED were included.
Abstinence rates were 35.1% in the self-help group and 8.1%
in the waitlist group at the end of treatment, and these rates
were maintained at the 6-month follow-up. Overall, little work
has been performed on technology-enhanced delivery of CBT-
based interventions for BED.15-17

Only one study18 directly compared guided self-help (GSH)
with face-to-face psychotherapy in patients with BED. In this
trial, interpersonal psychotherapy (IPT) (n = 75) and GSH based

on CBT using a book format (n = 66) were equally effective,
with 4-week abstinence rates from OBEs in both treatment con-
ditions of approximately 60% at the end of treatment, which
was maintained at the 2-year follow-up. In addition, no dif-
ferences were found for eating disorder and general psycho-
pathologic findings. However, IPT was more successful in re-
taining patients in the trial than self-help.

An efficacy evaluation of internet-based GSH (GSH-I) com-
pared with the criterion standard of face-to-face CBT is still out-
standing. Thus, in this multicenter study, we aimed to evalu-
ate the noninferiority of GSH-I compared with face-to-face CBT
in a randomized clinical trial for individuals with full-
syndrome or subsyndromal BED.

Methods
Study Design and Procedure
The Internet and Binge Eating Disorder (INTERBED) study was
conducted at 7 trial sites with well-established, university-based
eatingdisorderoutpatientclinics.Detailsregardingdesign,meth-
ods, and treatments of the study have been published
previously.19 The trial protocol can be found in Supplement 1. The
study procedures and progress reports were regularly reviewed
by an international advisory board, which also fulfilled the role
of a data safety monitoring board. All patients provided written
informed consent, and all data were deidentified. The institu-
tional review boards of the Universities of Erlangen-Nuremberg,
Tübingen, Heidelberg, Bochum, Freiburg, Fribourg, and Leipzig
approved the trial (Ethikkommission der Medizinischen Fakultät
der Ruhr-Universität Bochum, Germany; Ethik-Kommission der
Friedrich-Alexander-Universität Erlangen-Nürnberg, Germany;
Ethikkommission an der Medizinischen Fakultät der Universität
Leipzig, Germany; Ethikkommission der Medizinischen Fakultät
Heidelberg, Germany; Ethik-Kommission der Medizinischen
Fakultät der Eberhard-Karls-Universität Tübingen, Germany;
Ethik-KommissionderAlbert-Ludwigs-UniversitätFreiburg,Ger-
many; and Ethikkommission des Departments für Psychologie,
Universität Fribourg, Switzerland).

Key Points
Question Is an internet-based, guided self-help intervention
noninferior to traditional, individual face-to-face cognitive
behavioral therapy?

Findings In this randomized clinical trial of 178 patients,
face-to-face cognitive behavioral therapy was more efficacious in
reducing binge eating days, in promoting abstinence from binge
eating, and in reducing eating-related psychopathologic findings
compared with internet-based guided self-help at the end of a
4-month treatment period and at 6-month follow-up. However,
exploratory analysis in a smaller sample revealed that these
differences disappeared by the 1.5-year follow-up.

Meaning Internet-based guided self-help remains a viable,
slower-acting, low-threshold treatment alternative compared with
cognitive behavioral therapy for adults with binge eating disorder.
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A volunteer sample of 178 adult outpatients with full or sub-
syndromal BED were recruited from 7 university-based out-
patient clinics from August 1, 2010, through December 31, 2011;
final follow-up assessment was in April 2014. Data analysis was
performed from November 30, 2014, to May 27, 2015. Pa-
tients were assessed at baseline (T0), at midtreatment (T1)
(GSH-I: after 2 months; CBT: after 10 sessions), and after the
completion of treatment (T2). Both treatments lasted 4 months,
and maintenance of outcome was assessed 6 months after
the end of treatment (T3). Halfway through the study, the
funding agency agreed to sponsor a 1.5-year follow-up in
addition to the 6-month follow-up (T4). During the follow-up
period, patients had no further therapeutic contact with
study personnel.

Participants
To be included in the study, participants had to be 18 years
or older and German speaking, have a BMI between 27 and
40, and meet diagnostic criteria for BED according to
DSM-IV-TR or subsyndromal BED, ascertained through the
Eating Disorder Examination–Interview (EDE-I) (eAppendix
in Supplement 2).

Treatment
Participants received 20 individual face-to-face CBT sessions
with a therapist (CBT) that lasted 50 minutes each or had
weekly email contacts (GSH-I) delivered during a period of 4
months. In addition, in the GSH-I group, coaches and partici-
pants met in person twice for 90 minutes before the begin-
ning and after the end of treatment. The CBT was given in
accordance with a validated manual.20,21 For the GSH-I, the
Self-Help Guide (NetUnion & University Hospital of Geneva)
was used14,19,22 (eAppendix in Supplement 2). Each therapist
delivered both treatments.

Assessment, Randomization, Masking,
and Sample Size Estimation
The primary outcome was assessed using the German ver-
sion of the EDE-I,23,24 a validated expert interview. For sec-
ondary outcomes, validated observer and self-rating scales
(in German) were applied, including the EDE-I, the Struc-
tured Clinical Interview for DSM-IV Axis I Disorders
(SCID-I/P),25,26 the Beck Depression Inventory II (BDI-II),27,28

the Rosenberg Self-Esteem Scale (RSES),29,30 the Impact of
Weight on Quality of Life–Lite (IWQOL-Lite) scale,31,32 and
the Clinical Impairment Assessment (CIA) scale.33 Indepen-
dent raters coded digital audio files of the EDE-I and the
SCID-I/P interviews and gave immediate feedback to ensure
interrater reliability. Descriptions of the scales and reliability
data are given in the eAppendix in Supplement 2. Details
about randomization, masking, and power are given in the
eAppendix in Supplement 2.

Statistical Analysis
All statistical analyses were performed using R 3.3.034 with
a statistical analysis plan developed before study comple-
tion. A 2-sided P < .05 was considered to indicate statistical
significance.

Confirmatory Analysis for Noninferiority
The confirmatory analysis for the noninferiority hypothesis re-
garding the primary outcome was based on the difference in
the number of days with OBEs between T0 and T2. For sensi-
tivity reasons, the analysis was performed in different ways:
a per-protocol approach, a modified intention-to-treat (mITT)
approach,35,36 and an intention-to-treat (ITT) approach. The
mITT analysis included all patients with at least 1 postbase-
line assessment (169 of 178). Imputations for missing values
at T2 were performed with their last observation (eg, baseline
value or T1) and with multiple imputations by chained
equations.37 Per-protocol treatment completion was defined
as attendance at 12 of 20 CBT treatment sessions. For GSH-I,
attendance was counted if a participant had logged in until
week 10. Effect sizes were calculated using the Cohen d.38

The cross-sectional analysis was based on a linear
mixed-effect model with the difference in the number of
days with OBEs between T0 and T2 as the outcome variable
and the treatment condition as the fixed effect. To adjust for
possible confounders and dependencies, we additionally
incorporated baseline values of OBE days, BMI, BDI-II score,
and EDE-I global score as the fixed effects and the study cen-
ter as the random effect. The resulting coefficient estimate
for the treatment group thus represents an adjusted treat-
ment effect for the difference in the number of days with
OBEs between T0 and T2 between GSH-I and CBT and is
reported with its 95% CI to compare it with the noninferior-
ity margin. For sensitivity reasons, the confirmatory analysis
was performed again, applying other imputation methods
and incorporating the therapist as a random effect and the
study center as a fixed effect (eAppendix and eTable 1 in
Supplement 2).

Exploratory Longitudinal Analysis Testing for Superiority
In another step, exploratory longitudinal and multivariate
mixed-effect regression analyses were performed for all end
points, applying 2-sided testing for superiority. All longitudi-
nal analyses were based on the ITT sample from T0 to T3 with-
out imputations. For the number of days with OBEs, we used
the zero-inflated negative binomial as outcome distribution;
continuous secondary outcome measures were modeled ap-
plying classic linear mixed-effect modeling, whereas binary
secondary outcomes were analyzed using generalized estima-
tion equations. The models included the corresponding end
point as outcome and treatment group, time (T0 to T3), and
treatment × time interaction as fixed effects. In addition, all
models included age, sex, baseline OBE days, BMI, BDI-II score,
and EDE-I global score as fixed effects and the individual pa-
tients and the study center as random effects. Effect sizes were
calculated using the Cohen d38 and are presented in eTable 2
in Supplement 2.

Safety
Adverse events were evaluated in all randomized patients
who attended at least 1 treatment session (safety analysis set;
178 patients: 89 from the CBT group and 89 from the GSH-I
group). Five severe adverse events occurred (eAppendix in
Supplement 2).
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Additional Post Hoc Analyses
In an exploratory longitudinal analysis, the primary outcome
(OBE days) and abstinence rates were compared between
treatment arms at the 1.5-year follow-up assessment (T4).
Dropout rates were compared between treatment groups
using the Fisher exact test for independence, applying differ-
ent definitions of dropouts. Associations between BMI and
abstinence rates at the end of treatment were analyzed using
2-sample, unpaired t tests. Finally, indicators of adherence
with GSH-I were assessed, and correlations with the main
outcome (the difference in the number of days with OBEs
between T0 and T2 in GSH-I) were analyzed.

Results

Participants
A total of 586 patients were screened, 178 were randomized,
and 169 had at least 1 postbaseline assessment and consti-
tuted the mITT analysis group (mean [SD] age, 43.2 [12.3] years;
148 [87.6%] female); 1.5-year follow-up was available in 116 pa-
tients. The CONSORT flow diagram (Figure 1) summarizes par-
ticipant enrollment and study flow, and Table 1 summarizes
participant characteristics.

Primary Outcome: Reduction in OBE Days
The confirmatory analysis using the per-protocol sample
failed to show noninferiority of GSH-I compared with CBT
with regard to the reduction of OBE days (mean [SD] differ-
ence, 10.4 [8.7] vs 11.7 [7.8] days; adjusted effect, 1.47 [95%

Figure 1. CONSORT Flow Diagram

586 Assessed for eligibility

408 Not included
105
65
57

40

BMI ≥40
BMI <27
Diagnostic criteria 
not met
Currently in 
psychotherapy

141 Other reasons

178 Randomized

89 Allocated to GSH-I intervention
87

2

Received intervention as 
assigned
Did not receive intervention 
(did not start internet 
program, patient decision)

13 Unavailable for follow-up
6
7

Baseline assessment only
Outcomes at T2 missing

72
17

Included in per-protocol analysis
Excluded from analysisa

13
2
9

Unavailable for follow-up
Crisis intervention
<10 Weeks online

83 Included in modified intent-to-
treat analysis

6

6

Missing primary outcome at 
T2 imputed
Excluded: no postbaseline 
assessment

21 Unavailable for 6-month 
follow-up

83 Included in exploratory 
longitudinal analysis with 
modified intention-to-treat 
without imputations

6 Excluded (no postbaseline 
assessment)

89 Allocated to CBT intervention
87

2

Received intervention as 
assigned
Did not receive intervention 
(attended 0 sessions, patient
decision)

4 Unavailable for follow-up
3
1

Baseline assessment only
Outcome at T2 missing

81
8

Included in per-protocol analysis
Excluded from analysisa

4
1
7

Unavailable for follow-up
Crisis intervention
<12 Sessions of CBT

86 Included in modified intent-to-
treat analysis

1

3

Missing primary outcome at 
T2 imputed
Excluded: no postbaseline 
assessment

10 Unavailable for 6-month
follow-up

86 Included in exploratory 
longitudinal analysis with 
modified intention-to-treat 
without imputations

3 Excluded (no postbaseline 
assessment)

BMI indicates body mass index; CBT, cognitive behavioral treatment;
GSH-I, internet-based guided self-help; and T2, completion of treatment.
a Not mutually exclusive categories.

Table 1. Baseline Sociodemographic and Clinical Characteristics of
Individuals With BED in the GSH-I and CBT Groups in the mITT Analysisa

Characteristic
GSH-I
(n = 83)

CBT
(n = 86)

Female 74 (89.2) 74 (86.0)

Age, mean (SD), y 43.7 (12.7) 42.7 (12.0)

Married 30 (36.1) 44 (51.2)

Employed 57 (68.7) 66 (76.7)

Education level ≥12 y of school
attendance

44 (53.0) 43 (50.0)

BED diagnosis

Full syndrome 77 (92.8) 74 (86.0)

Subsyndromal 6 (7.2) 12 (14.0)

Duration of illness, mean (SD), y 7.9 (9.3) 10.4 (11.1)

Prior inpatient or day-patient
treatment for BED

11 (13.3) 13 (15.1)

Prior outpatient treatment for BED 18 (21.7) 13 (15.1)

Current mental disorders

Any affective disorder 37 (44.6) 43 (50.0)

Any anxiety disorder 19 (22.9) 24 (27.9)

Current psychotropic medication 8 (9.6) 16 (18.6)

Type 2 diabetes 7 (8.4) 3 (3.5)

Hypertension 16 (19.3) 23 (26.7)

Body mass indexb 33.4 (3.9) 34.4 (3.9)

Frequency of OBE days (in the past 28
d), mean (SD)

14.1 (7.8) 13.5 (7.5)

Eating Disorder Examination–
Interview global score, mean (SD)

2.9 (1.0) 2.9 (0.9)

Beck Depression Inventory II score,
mean (SD)

14.9 (11.1) 13.1 (9.0)

Rosenberg Self-Esteem Scale score,
mean (SD)

18.5 (7.6) 18.9 (6.2)

IWQOL-Lite total score, mean (SD) 75.2 (22.9) 76.4 (19.4)

Clinical Impairment Assessment score,
mean (SD)

20.3 (10.4) 21.4 (9.1)

Abbreviations: BED, binge eating disorder; CBT, cognitive behavioral therapy;
GSH-I, internet-based guided self-help; IWQOL-Lite, Impact of Weight on
Quality of Life–Lite; mITT, modified intention-to-treat; OBE, objective binge
eating.
a Data are presented as number (percentage) of patients unless otherwise

indicated. The percentages reported are based on nonmissing data.
b Calculated as weight in kilograms divided by height in meters squared.
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CI, −0.01 to 2.91]; Cohen d, 0.16; P = .05). The corresponding
null hypothesis (inferiority of GSH-I) was not rejected (Figure 2
and Table 2). The identical analyses on the mITT and ITT
samples indicate that GSH-I was significantly inferior to CBT
at the end of treatment and at 6-month follow-up (mITT: mean
[SD] difference, 10.2 [8.8] vs 11.5 [7.7] days; adjusted effect, 1.63
[95% CI, 0.17 to 3.05]; Cohen d, 0.16; P = .03; ITT: mean [SD]
difference, 9.8 [8.4] vs 11.4 [7.7] days; adjusted effect, 1.83 [95%
CI, 0.30 to 3.37]; Cohen d, 0.20; P = .02). However, the lower
95% confidence limit included the noninferiority margin. Thus,
the true difference in the reduction of OBE days between CBT
and GSH-I could still be less than 1 day. Overall, OBE days de-
creased significantly in both groups at the end of treatment
(GSH-I: adjusted effect, 0.29; 95% CI, 0.22-0.38; CBT: ad-
justed effect, 0.10; 95% CI, 0.07-0.15; P < .001) and by 6-month
follow-up (GSH-I: adjusted effect, 0.45; 95% CI, 0.33-0.59; CBT:
adjusted effect, 0.13; 95% CI, 0.09-0.19; P < .001) (eTable 3 and
eFigure 1 in Supplement 2). Longitudinal exploratory analy-
sis showed superiority of CBT at the end of treatment (T2)
(mean [SD], 2.0 [4.1] vs 3.9 [5.5] days; adjusted effect, 0.41 [95%
CI, 0.26 to 0.64]; P < .001) and at 6-month follow-up (T3) (mean
[SD], 2.8 [5.2] vs 5.3 [6.9] days; adjusted effect, 0.36 [95% CI,
0.23 to 0.55]; P < .001) with small to medium effect sizes
(Table 3 and eTable 2 in Supplement 2).

Secondary Outcomes
Abstinence
Cognitive behavioral therapy was superior to GSH-I at the end
of treatment (abstinence rate, 61% vs 36%) and at 6-month fol-
low-up (abstinence rate, 58% vs 38%) (Table 3 and eTable 2 and
eFigure 2 in Supplement 2).

Eating Disorder Psychopathologic Findings
Cognitive behavioral therapy was superior to GSH-I on the
EDE-I global score and on shape and weight concern subscale
scores at 6-month follow-up. Overall, values decreased in both
groups (Table 3).

Body Mass Index
The BMI did not decrease in either treatment group, and there
was no difference between groups at the end of treatment and
at 6-month follow-up (Table 3). Patients who were abstinent at
the end of treatment had a significantly higher BMI reduction
compared with nonabstinent patients who experienced a slight
BMI increase (mean [SD] BMI, −0.5 [1.6] vs +0.3 [1.4]; P = .01).

Comorbid Psychopathologic Findings and Quality of Life
The GSH-I and CBT groups did not differ with regard to BDI-II,
RSES, IWQOL-Lite, and CIA scale scores at the end of treat-
ment and 6-month follow-up (Table 3). In addition, the fre-
quency of affective and anxiety disorders did not differ sig-
nificantly between groups at both time points. Overall, values
decreased in both treatment conditions.

Additional Post Hoc Analyses
Long-term Follow-up
Notallpatientssignedconsentforms(40, including4studydrop-
outs) and thus were not contacted again. Three additional pa-

tients dropped out of the study later, and 19 were unavailable for
follow-up. Thus, at the 1.5-year follow-up, we were able to assess
116 patients (65.2%) (58 in the GSH-I group and 58 in the CBT
group). At the 1.5-year follow-up, the number of OBE days did not
differ between the treatment groups (eTable 4 and eFigure 1 in
Supplement 2). This result did not change after including only
those patients in the analyses for whom long-term data were
available (n = 116) (eTable 5 in Supplement 2). The number of pa-
tients who were abstinent from binge eating during the previous
28dayswas27of58(46.6%)intheCBTgroupand25of58(43.1%)
in the GSH-I group (eFigure 2 in Supplement 2).

Dropout
Study dropout (n = 7) and treatment dropout were generally
low. No group differences were found for the number of pa-
tients with insufficient treatment dose and the number of
patients who were excluded from the per-protocol analysis.
However, significantly fewer patients in the CBT group were
unavailable at the end of treatment and at 6-month follow-up
(eTable 6 in Supplement 2).

Adherence With GSH-I
Number of modules completed, number of days completed in
the diary, and messages exchanged with the coach were used
as indicators of adherence.14,22 Among the 83 participants in
the mITT sample, 37 (44.6%) completed all 11 modules, and
67 (80.7%) reached module 6. In the per-protocol sample, 34
of 72 (47.2%) completed all 11 modules and 61 (84.7%) reached
module 6. All associations between markers of adherence and
the difference in the number of days with OBEs between T0
and T2 were nonsignificant in the per-protocol and the mITT
samples (eAppendix and eTable 7 in Supplement 2).

Discussion
INTERBED represents, to our knowledge, the first multi-
center randomized clinical trial to compare GSH-I with CBT in
patients with BED. Confirmatory analysis did not prove non-
inferiority of GSH-I compared with CBT. On the contrary, ex-
ploratory analysis found that GSH-I was inferior to CBT in re-
ducing OBE days and in producing abstinence from binge eating

Figure 2. Adjusted Effect Estimates and Corresponding 95% CIs for the
Difference in Objective Binge Eating (OBE) Days Between the Cognitive
Behavioral Treatment (CBT) and Internet-Based Guided Self-help
(GSH-I) Groups at the End of Treatment (T2) for the Per-Protocol
and the Modified Intention-to-Treat Analyses

−1 0 32

Difference in OBE Days Between T2 and T0
1

GSH-I Superior
Noninferiority 
Margin CBT Superior

Per-Protocol Set

Modified Intention-
to-Treat Set

Solid lines indicate 95% CIs; shaded section, noninferiority margin; and T0,
baseline.
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at the end of treatment and at 6-month follow-up. However,
OBE days decreased significantly in both groups, with changes
maintained at 6-month follow-up. In both groups, eating dis-
order and general psychopathologic findings, as well as qual-
ity of life and impairment caused by the disorder, were also
improved. In addition, CBT was superior to GSH-I in reducing

eating disorder psychopathologic findings but not in reduc-
ing general psychopathologic findings, quality of life, and im-
pairment caused by the disorder.

Dropout rates were low; 91.0% of the CBT group and 80.9%
of the GSH-I group were included into the per-protocol sample.
However, CBT was more successful in retaining patients in the

Table 2. Difference in the Number of OBE Days During the Previous 28 Days Between Baseline and the End of Treatment

Analysis

GSH-I CBT
Adjusted Effecta

(95% CI)
Effect Size
(Cohen d) P ValueNo. of Patients

Mean (SD)
Difference No. of Patients

Mean (SD)
Difference

Per protocol (n = 153) 72 10.4 (8.7) 81 11.7 (7.8) 1.47 (−0.01 to 2.91) 0.16 .05

Modified intention-to-treat
(n = 169) LOCF

83 10.2 (8.8) 86 11.5 (7.7) 1.63 (0.17 to 3.05) 0.16 .03

Modified intention-to-treat
(n = 169) multiple imputationsb

83 10.0 (8.6) 86 11.4 (7.7) 1.68 (0.15 to 3.21) 0.17 .04

Intention-to-treat (n = 178)
multiple imputationsb

89 9.8 (8.4) 89 11.4 (7.7) 1.83 (0.30 to 3.37) 0.20 .02

Abbreviations: CBT, cognitive behavioral therapy; GSH-I, internet-based guided
self-help; LOCF, last observation carried forward; OBE, objective binge eating.
a Adjusted for age, sex, OBE days at baseline, body mass index, Beck Depression

Inventory II score, and Eating Disorder Examination–Interview global score.
b Multiple imputations with chained equations37 (Cohen d: 0.2 indicates small

effect; 0.5, medium effect; and 0.8, large effect).38

Table 3. Comparison of GSH-I and CBT on Primary and Secondary Outcomes Using the Intention-to-Treat Sample Without Imputations
at End of Treatment and by 6-Month Follow-up

Outcome

End of Treatment (n = 162) 6-Month Follow-up (n = 150)

GSH-I
(n = 77)

CBT
(n = 85)

Adjusted Effect
Estimate for CBT
(95% CI)a P Value

GSH-I
(n = 70)

CBT
(n = 80)

Adjusted Effect
Estimate for CBT
(95% CI)a P Value

Primary outcome: OBE
days, mean (SD)

3.9 (5.5) 2.0 (4.1) 0.41 (0.26 to 0.64)b <.001 5.3 (6.9) 2.8 (5.2) 0.36 (0.23 to 0.55)b <.001

Secondary outcomes,
No./total patients (%)

Abstinence from
binge eating

27/76 (36) 52/85 (61) 3.29 (1.68 to 6.43)c <.001 26/68 (38) 46/79 (58) 2.54 (1.25 to 5.15)c .01

BED full diagnosis 35/72 (49) 24/83 (29) 0.33 (0.15 to 0.69)c .004 20/66 (30) 20/78 (26) 0.71 (0.30 to 1.64)c .42

Eating Disorder
Examination score,
mean (SD)

Global 2.0 (1.2) 1.9 (1.2) −0.22 (−0.48 to 0.04) .10 2.0 (1.2) 1.7 (1.1) −0.40 (−0.68 to −0.13) .005

Restraint 1.4 (1.4) 1.5 (1.4) 0.01 (−0.38 to 0.39) .97 1.6 (1.4) 1.3 (1.3) −0.34 (−0.75 to 0.06) .10

Eating concern 1.1 (1.2) 0.9 (1.1) −0.17 (−0.46 to 0.14) .29 1.1 (1.3) 0.9 (1.1) −0.23 (−0.55 to 0.08) .15

Shape concern 2.9 (1.6) 2.6 (1.6) −0.36 (−0.72 to 0.00) .06 2.8 (1.5) 2.4 (1.5) −0.50 (−0.88 to −0.12) .01

Weight concern 2.6 (1.5) 2.3 (1.5) −0.36 (−0.71 to −0.01) .04 2.5 (1.4) 2.1 (1.5) −0.53 (−0.90 to −0.16) .005

BMI,d mean (SD) 32.9 (3.9) 34.2 (4.5) −0.08 (−0.50 to 0.34) .69 33.1 (4.2) 33.5 (4.6) −0.41 (−0.85 to 0.03) .07

Mental comorbidity

Affective disorders,
No./total patients (%)

21/69 (30) 16/85 (19) 0.58 (0.26 to 1.30)c .19 15/61 (25) 18/76 (24) 1.03 (0.43 to 2.45)c .95

BDI-II, mean (SD) 11.7 (12.4) 9.0 (10.8) −1.42 (−3.70 to 0.87) .23 10.0 (11.9) 9.0 (10.0) 0.28 (−2.11 to 2.67) .67

Anxiety disorders,
No./total patients (%)

9/69 (13) 16/85 (19) 1.47 (0.59 to 3.70)c .41 9/61 (15) 18/76 (18) 1.13 (0.42 to 3.04)c .81

RSES score, mean
(SD)

20.4 (8.3) 21.5 (6.9) 0.74 (−0.98 to 2.44) .40 21.4 (7.9) 22.1 (7.1) −0.10 (−1.68 to 1.86) .92

Quality of life

IWQOL-Lite score,
mean (SD)

65.8 (25.6) 63.8 (22.6) −3.30 (−8.80 to 2.22) .25 61.8 (26.3) 59.5 (24.1) −4.01 (−9.68 to 1.68) .17

CIA score, mean (SD) 12.1 (10.9) 11.9 (11.1) 0.04 (−2.53 to 2.64) .97 11.9 (11.5) 10.5 (10.9) −1.02 (−3.72 to 1.70) .47

Abbreviations: BDI-II, Beck Depression Inventory II; BED, binge eating disorder;
BMI, body mass index; CBT, cognitive behavioral therapy; CIA, Clinical
Impairment Assessment; GSH-I, internet-based guided self-help; IWQOL-Lite,
Impact of Weight on Quality of Life–Lite; OBE, objective binge eating,
RSES, Rosenberg Self-Esteem Scale.
a Effects are adjusted for baseline values of age and sex (fixed effects),

OBE days, BMI, BDI-II score, and Eating Disorder Examination–Interview global

score; the individual patient and the study center were incorporated as
random intercepts.

b Adjusted multiplicative effects from negative binomial model.
c Adjusted odds ratios.
d Calculated as weight in kilograms divided by height in meters squared.
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trial than was GSH-I. Similar results were reported by Wilson
et al,18 who found dropout rates of 7% in individual IPT and
30% in book-based GSH at the end of treatment, although their
definition of dropout was stricter. Adherence with the inter-
net program was satisfactory and comparable to that in other
studies14,22 using the same program. No association between
indicators of adherence and the main outcome could be found.

As in other studies,14,18 mean BMI did not change over time
in either treatment group; however, abstinent patients achieved
a significantly larger weight loss, the magnitude of which, how-
ever, was small (BMI, −0.5). Masheb et al39 reported that 84
patients with BED (65%) gained a clinically significant amount
of weight (≥5% body weight) in the year preceding treatment.
Failure to produce weight loss may be reinterpreted as stabi-
lization of weight and prevention of further weight gain.

Long-term follow-up (1.5 years after end of treatment) was
conducted in a subsample of 116 patients (65.2% of the ran-
domized sample); thus, the available data need to be care-
fully interpreted. At 1.5 years, no significant differences be-
tween treatments on any measure of eating behavior were
found. This lack of difference is in line with the 2-year fol-
low-up in the study by Wilson et al18 that compared IPT with
book-based GSH. In our study, the number of OBE days slightly
increased in both groups from the end of treatment to the 1.5-
year follow-up. However, the number of OBE days was still sig-
nificantly lower than baseline values, with abstinence rates of
47% in the CBT and 44% in the GSH-I condition, which is an
acceptable long-term result in both groups.

The results are comparable to a recently published study40

thatcomparedonlinechatgroupswithface-to-facegrouptherapy
in patients with bulimia nervosa. As in our study, the authors did
notfindnoninferiorityoftheonlinechatgroupinterventioncom-
paredwiththeface-to-facegroupintervention.Face-to-facetreat-
ment was superior to internet-based intervention. By 12-month
follow-up, however, the differences were no longer present,
which was mainly attributable to additional improvement in the
online chat group intervention. In line with our results, the out-
comes suggest a slower trajectory of improvement in internet-
based self-help than in specialist therapy.

Strengths and Limitations
INTERBED is the first study, to our knowledge, to directly com-
pare GSH-I with CBT in BED using rigorous methods. The study

is adequately powered, used a noninferiority approach, was
supported by an independent data center, and included manu-
alized treatments, trained therapists, ongoing adherence rat-
ings to ensure treatment fidelity, and independent assessors
who conducted standardized outcome assessments. The in-
clusion of 7 centers increases the generalizability of the re-
sults. Treatment attrition and study dropout during treat-
ment were low.

Among the limitations of our study is the loss of
follow-up data by 1.5 years, which was mainly attributable to
the late acquisition of funding for the extended follow-up.
However, among those who consented (n = 138), the
follow-up rate was 85%. Furthermore, treatment at all sites
was delivered within the context of specialty university-
based eating disorder clinics. Accordingly, the generalizabil-
ity of our results to other populations and treatment in non-
specialist settings is limited. Only 12% of patients were men,
and participants were highly educated. Future studies
should specifically try to address men and those with low
educational levels. Finally, therapist allegiance effects on
outcome cannot be excluded; however, the allegiance out-
come association has been reported to be weaker when the
methodologic quality of a study is high.41,42

Conclusions
Overall, our results suggest that face-to-face CBT is likely to
be a better initial treatment option compared with GSH-I. Face-
to-face CBT leads to quicker and greater reductions in the num-
ber of OBE days, abstinence rates, and eating disorder psycho-
pathologic findings. However, given that improvements were
significant in both treatment conditions, the effect size of the
difference of the main outcome between treatment condi-
tions was small, and there were no statistical differences be-
tween the treatment conditions at 1.5 years after treatment,
GSH-I remains a viable, low-threshold treatment alternative
for this patient population, for example, in a stepped-care
approach.17 Cost-effectiveness analysis will show whether
GSH-I was associated with lower costs compared with CBT.
Communication technologies might offer significant ben-
efits for delivering psychotherapy, including lowering barri-
ers to access.43,44
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